Effects of 3-methyl-4-nitrophenol in diesel exhaust particles on the regulation of testicular function in immature male rats.
We investigated the effects of 3-methyl-4-nitrophenol (4-nitro-m-cresol, PNMC) isolated from diesel exhaust particles (DEP) on the reproductive functions of male rats. Twenty-eight-day-old rats were injected subcutaneously with PNMC (1, 10, or 100 mg/kg) daily for 5 days. The weights of the epididymis, seminal vesicle, and Cowper gland were significantly decreased in rats treated with 10 mg/kg PNMC. The plasma concentrations of luteinizing hormone (LH) and follicle-stimulating hormone (FSH) were significantly increased by PNMC at 100 mg/kg. However, the plasma concentrations of testosterone and immunoreactive (ir)-inhibin were significantly decreased by PNMC at 100 mg/kg. The testosterone content of the testicles was significantly decreased in the group treated with 100 mg/kg PNMC compared with the control group. Furthermore, testicular concentration of ir-inhibin was significantly decreased by PNMC at 1 mg/kg or 100 mg/kg. To investigate the direct effects of PNMC on the secretion of LH and FSH from the anterior pituitary gland, and on the secretion of testosterone from the testes, we exposed cultured anterior pituitary and interstitial Leydig cells to PNMC (10(-6), 10(-5), 10(-4) M) with or without gonadotropin-releasing hormone (GnRH; 10 nM) (for the LH and FSH tests) and human chorionic gonadotropin (hCG; 0.1 IU/mL) (for the testosterone test) for 24 hours. PNMC did not change either the basal or GnRH-stimulated levels of FSH and LH secretion. However, PNMC significantly inhibited both basal and hCG-stimulated testosterone production. These findings suggest that PNMC has a direct effect on the testes of immature male rats, causing a reduction in testosterone secretion.